The studies concerned the reproduetive perfonnance of four generations of sows originating from families where the average number of piglets in the first three litters amounted to: 8.1 -9.0 (group A), 9.1 -10.0 (group B), 10. 1-11.0 (group C) and more than 11.0 (group D). 988 sows and 2964 litters were examined altogether. The average number of piglets reared up to the age of 21 days in the first three litters of sows-family founders has a significant effect on the fertility and feeundity levels of sows in the next generations. The best results are to be expected in the case of sows originating from families where the average number of piglets in three successive litters was higher than 10. Sows Coming from families in which the average number of piglets on 21" day was lower do not show promise of equally good reproduetive performance, in spite of higher weight gains and better appearance (resulting from better conditions in the periods of pre-and postnatal development). In the private sector there were no sows originating from family founders in the group < 9,0 while 95 % of them belonged to groups with average piglet number >10,0. 
Introduction
An improvement in the reproduetive performance of sows seems very important from the perspective of both breeding and economy. The traditional methods of selection applied so far have proved ineffective (JARCZYK et al., 1990 (JARCZYK et al., , 1994 JARCZYK, 1991 JARCZYK, , 1992 JARCZYK, , 1997 LEWCZUK et al., 1991 LEWCZUK et al., , 1992 LEWCZUK et al., , 1994 . It is connected, among others, with low heritability of reproduetive performance traits (CZARNECKI et al., 1987; KISNER et al., 1996; LEWCZUK et al., 1991) . Moreover, gilts from small litters -characterized by higher body weight gains and better appearance -are most often selected for further breeding. A negative correlation (observed by numerous researchers: JARCZYK et al., 1990; JARCZYK, 1991; NELSON and ROBISON, 1976; RUTLEDGE, 1980 , STEEN van der, 1985 LEWCZUK et al., 1883 LEWCZUK et al., , 1994 between fattening and slaughter traits, and reproduetion ones is ignored in the course of such selection. It leads to genetic fixation of lower fertility, as noted by SKJERVOLD (1979) , JARCZYK (1991 JARCZYK ( , 1992 JARCZYK ( , 1994 , JARCZYK et al. (1990 JARCZYK et al. ( , 1994 and confirmed by own investigations (LEWCZUK et al., , 1994 . According to different authors (CZARNECKI et al., 1987; KIRKPATRICK and RUTLEDGE, 1988; JARCZYK, 1991; OWSIANY et al., 1993 OWSIANY et al., , 1995 LEWCZUK et al., , 1994 , breeding works could bring better results if gilts originating from sows of high fertility were chosen for further breeding, and if the environmental conditions were improved at the same time. Some of the above-mentioned authors (JARCZYK, 1997; OWSIANY et al., 1993 OWSIANY et al., , 1995 believe that the negative maternal effect could be diminished by means of litter standardization in the case of highly fertile gilts. The aim of this research was to analyze the effect of the average number of piglets in the first three litters of sows-family founders on the reproduetive performance of gilts in the next generations.
Material and Methods 50 families of Polish Large White sows raised on State (22 families) and private farms (28 families) constituted the experimental material. The sows-family founders were divided into four groups on the basis on the average number of piglets in the first three litters (Table 1) . The reproduetive performance of four generations of sows from individual family groups was analyzed. 988 sows and 2964 litters were examined altogether ( generation I -175 and 525; generation II -264 and 792; generation III -317 and 951; generation IV -232 and 696 respectively). Sows from successive generations were raised in the same pig houses as family founders.
The following data were collected from three successive litters for each ofthe sows: -number of piglets born alive, -number of piglets reared up to the age of 21 days, -litter weight on 21 st day, -average piglet weight on 21 st day.
The results were analyzed statistically employing the method of two-factor analysis of variance in cross non-orthogonal designs. The significance of differences between means for individual groups was determined using the Duncan test.
Results and Discussion
According to the methodology, an analysis of the reproduetive performance traits of sows (originating from different groups of family founders) was performed taking into consideration four successive generations and the first three litters in each. The influence of the two sectors (private and public) was also taken into account. The research results are presented in Tables 2-5 The average number of piglets born alive in the first litters of gilts originating from different family groups (generation I) amounted to: from 8.1 in group A to 10.8 in group D (Table 2 ). Significant differences in the case of this trait were found between gilts Coming from families of the lowest fertility (A) and the other ones (B, C, D). The next litters (2, 3) were also smallest in the gilts of group A and largest in those of groups C and D. The number of piglets on 21 st day in the litters of gilts of different groups was similar to that of piglets born alive. In all the litters, it reached its maximum in the case of gilts originating from families in which there were more than 10 piglets per litter. Considerable differences were here observed between the sows of group A and those of the other ones (in litters 1 and 3), as well as between groups A, B and group D (in litter 2). The average weight ofthe first litter on 21 sl day turned out to be -as it was expectedsignificantly higher in groups C and D, compared with group A. In the other two litters no marked differences concerning this trait were noted between gilts from the family groups examined. The average piglet weight on 21 st day was significantly higher in group A than in groups B, C and D in the first and second litter. In the third litter the value of this trait was also a little higher in the sows of group A, but no considerable differences were found. Table 2 Influence of average number of piglets reared in the litters of sow-family founders on the reproduetive Performance of sows in the first generation (Einfluß der Aufzuchtwurfgröße von Sauenfamiliengründerinnen auf die Töchter der ersten Generation) Means followed by different letters are significantly different: capital letters at ct=0,01; small lellers a=0,05 Significance of interaction xx at 01=0,01; x a=0,05 Table 3 Influence of average number of piglets reared in the litters of sow-family founders on the reproduetive The effect of the factor analyzed on the reproduetive performance of gilts in generations II -IV is presented in Tables 2-5 . The results obtained indicate that sows originating from families where the average number of piglets in the first three litters was higher than 10 (groups C and D) were in successive generations characterized by significantly higher fertility than those of groups A and B. The feeundity and milk yield of the sows of these groups were also in most cases higher than in groups A and B. The litter weight on 21 st day turned out to depend on the initial maternal traits to the slightest degree. The average piglet weight on 21 sl day in generations II-IV was generally higher in groups A and B than C and D; marked differences between those groups were observed in numerous litters.
The mean values ofthe traits analyzed, calculated for three litters of sows Coming from the groups studied, are presented in Figures 2-5 . They show that the highest fertility and feeundity levels were characteristic of the gilts of families C and D. A similar tendency was observed for the average litter weight on 21 st day, because this trait was affected by the number of piglets on 21 st day. The average piglet weight on 21 st day was higher in smaller litters, i.e. A and B, compared with larger ones -C and D. However, it should be noted that except for the first generation, the sows of group A were characterized by a higher number of piglets on 21" day than their family founders. In the sows of group D the number in question was somewhat lower in generations I, III and IV. A tendency towards diminishing the differences between groups and reaching the average characteristic of a given breed (10.3 head) was visible. The results of research on the effect ofthe litter size of mother sows or family founders on the reproduetive performance of their daughters, granddaughters and great granddaughters are not the same (NELSON and ROBISON, 1976; STEEN van der, 1985; KULISIEWICZ etal., 1987; JARCZYK et al, 1990 JARCZYK et al, , 1994 JARCZYK, 1987, 8,1-8,0 9.1-10,0 10,1-11,0 >I1 average size of litters of sows-family founders on 21st day generation:DI Dil DIN HIV 1991 , 1992 , 1997 . In the papers of some authors (NELSON and ROBISON, 1976; RUTLEDGE, 1980; KULISIEWICZ and KOCELACZ, 1987 ) the maternal effect was estimated at the level from -0.07 to -0.22. It means that increasing the litter size of a mother by 1 results in decreasing the litter size of a daughter from 0.07 to 0.22 piglet. It may explain why gilts from smaller litters, i.e. better developed ones, are selected for reproduetion. On the other hand, such selection may lead to fertility Stagnation or even decrease. In order to prevent it, the studies were started on standardization of large litters to the number of 7-8 piglets (NELSON and ROBISON, 1976; RUTLEDGE, 1980; STEEN van der, 1985; OWSIANY et al., 1993 OWSIANY et al., , 1995 JARCZYK, 1997) . The results obtained did not provide a clear answer to the question whether standardization helps to decrease the negative maternal effect, whose influence on the fetal life may be so strong that even a distinct improvement in rearing conditions cannot fully neutralize it. According to numerous authors (CZARNECKI et al., 1987; KIRKPATRICK and RUTLEDGE, 1988; JARCZYK, 1991; LEWCZUK et al., , 1994 selection for further breeding of gilts originating from mothers of high fertility (at least 10 piglets), combined with an improvement in environmental conditions, may bring much better results than those achieved so far. RITTER and KRAUSE (1988) propose to consider litter size in breeding and to include this trait in selection indices.
Effect ofthe sector of sows' origin on their reproduetive Performance
The other ofthe two factors analyzed was the sector of sows' origin (Tables 1-5 ). The data presented suggest that regardless of generation, the sows from private farms, compared with those from state ones, were in the majority of cases characterized by a significantly higher number of piglets born alive and reared up to the age of 21 days, which was also observed in the course of eariier studies (LEWCZUK et al., , 1994 JARCZYK, 1991 JARCZYK, , 1997 . The factor examined affected the litter weight on 21 sl day to a lower degree (insignificant differences in most cases). The average piglet weight on 21 st day turned out to be considerably higher in the public sector than in the private one, which was connected with a lower average number of piglets per litter. The significance of interaction: average litter size of family founders on 21 s " day x sector of successive generation origin should be noted as well. The conclusion may be drawn here on the basis of Figure 1 . In the public sector most sows (40-45%) belonged to the families of group A, with the average number of piglets equal to 8-9. Sows belonging to families with average number of piglets exceeding 11 (group D) were not present in this sector. A contrary Situation was observed in the private sector: there were no sows of group A and a few of group B, while 95% of them belonged to groups C and D, with average piglet number higher than 10 and 11 head. On private farms, the selection of gilts for herd replacement depended on litter performance traits of their mothers, in the public sector -on body weight and appearance of animals. The results discussed in this paper show which ofthe two procedures was the right one.
Conclusion
The average number of piglets reared up to the age of 21 days in the first three litters of sows-family founders has a significant effect on the fertility and feeundity levels of sows in the next generations. The best results are to be expected for sows originating from families where the average number of piglets in three successive litters was higher than 10. Sows Coming from families in which the average number of piglets on 21 st day was lower do not show promise of equally good reproduetive performance, in spite of higher weight gains and better appearance (resulting from better conditions in the periods of pre-and postnatal development).
